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Abstract 



PROBLEMX03E-SO!VED|" To provide a surface mounting type crystal oscillator rapable^^nimizingjthe 
; :flarshape of a containerj^r^f a crystal resonator element is arranged on the surface of the containlsfancr 
*-aniCxhip~and~an~electronic part are arranged at the bottom face side cavity part of the container. 
SOLUTION: This surface mounting type crystal oscillator consists of a container 1 where a cavityjDart 10 is 
formed on the bottom, aCcgstaTTesoiiat^^ mounted on the surface side of the container 1,<anlC chip~3) 
mounted on the cavity partTOTchip^haped electronic parts 4 and 5 to be connected to the IC chip 3 and 
external terminal electrodes 11 to 14 which are arranged so as to be connected to the IC chip 3 and/or the 
parts 4 and 5 at respective bottom corners of the container. And, the cavity part 10 is formed so as to 
expand in a flat area between the two adjacent external terminal electrodes 11 to 14. 
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U\ i*ili. SSWrt^atJ**. M*6oa®ffl!l±ffi 
T^4. 

[0063] hr-f -SCI Ortfctt, ©J 

«0»Sr««t4ICf-y7 , 3*»lR«!S*L'CV^4. IC 
f-v 7-3(4. 0iJ^(f3»:^tt^T'^$il47j<^lliJ^2 

4 . . y'J3vf7 r pnk-7. 

ftS*LT»lR§*L4. fiflitf. ICf-y7-3(4. mm 

mttm-zm^yrt-f. tsgM*. iisssfit 
(dra*. 7K B B B««)i 1 2c7)iii^fflJKjg^!iftt?r™i:-r 

4fcftt^5fSriftK«lfllT-^ ^ffi^-T4p< t U 95. Ill 
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&i.ti&mt:* * U HWcStfi A D£ 

LTV**. 

[00 64] ifiOcko^I C^*/7"3fcJ4. « 

s. 

[00 6 5] ICf--y7-3^VCC«^ (Bl£SB) (4. 
SfcgJ cmffi/NV F 3 2 . BfiSBft/V-yS 1 
TiWWF«ftl 2WiaSS*lTV^4. ifc, OUT® 

Brs i cmn^-y K3 2 , mHm/w-y3 1 

NDSf <-8tf>ttSH») tt, Bfgl C«ft^«y K3 

2. m^iEiH^^-^3 1 atLx9mm-nmi 3t 
2, m«ie^A^-y3 1 sr^t-c^gpffl^«®i 4t 

CtfrW H 3 2 , E>T5£Et§^-y 3 

3 4. 35. LT^Uft 1 ^SOtfr'! 
•/H2 0, 2 1fc*SIL"0*4. 4OC0r-^ 
»*a*M«B!l^tt. Wife I C«ffin--y K32, ffi^ffi 

1 &^LT#«S#jM*J«SB?«S1 5 
~18tOGiLTV^. 

[0066] ztit><n&m-\&. mm 1 0-1,730 

£>Sr5£ I C«ffi/*«y H 3 2 te«#»*yr -f y^^WWI 

tt7 -f 7-£ffl^fc*yf < y^t'tio-cgf-^ai/ 

IC^ y7°3^^ffiffll(C#T^5 

I CWS/t-y h'3 2fc8*L'till*>$rVV&<, ^ftt'f 

4 -SB 1 Ocojgtt* 1 *^ < &£>&VU 0 ©Sri)^^ 

foh> 

[0067] S?g|5 n n n 4 . 5 14. Wifcff-y 7*3 

yvx'bi. mm. *m&4, 5 a, -ft**?* 

ffiA' y H 3 3 . 3 3 Hi:.' A gtt*Sr#t^P8tt«ll|g» 

[00 68] H^iffc 5 T'J>I> 3 ^fVttl ICfy 
73 1 OUTOJWH«ff«ffi 1 2 fcOfiTC, -Ijtffy 

[0 0 6 9] s^!Pp4-C'j>§3yTy^{i. 1 
c^-y73tvcc awmtfrns 1 2 i: ointogM$ 



h%WfoJ4X~k Wk$ h^OXhh. 
[0 070] -£l/C. **t*r4-«l Ortfcli, £0D 
IC*y7 , 3fc2'OVP»fli4» 5i#. *+tfr<f- 

[007 1 ] £t^ *A>t.7^-S510£f4. ±ifitf>I 
C^--y7°3. «^Pa a p4. 5 SrSIHtS^S*. 

ztix^h. ytmmmni. mm. 'j?%<ki>2mm 

mz±tz%m ■ mt^timmm i a t . sitifl7 a 
±«c*« • mtztihmmmihx'hh. * 

* t :r -» i o nwrnmizm. ■ w&tihwmw 
itmnzt^mmmx-m^tii . -Mt:ry^-7 

*m-C*&. i««liJi7al4. ^<i:t> ICf77 

3 coimz-z&zwmt&ffi&izjtm ■ mtztix^ 

l. HP*>. ICf 7 73, «^S15p c p4. 5tdf-vhr^ 
-SSI 0<7)mmb<r)ffilzXMZtiiz®!l$m7 a^JR^t; 

x-yxft&L-tmjjtzXtx, n&Hte&suttoLkt 

h. L*»i, ic^--y7°3 t5S6fc«aJ:dtJBWS*i 
^SI«7ac7)lR^ t ko-i:^-ri»C^* i . ICf->y 

7° 3 tf>±iBfl|j&»4> a- t 'r 4 -SP 1 0 OiiffiWcff 
^iatil^. I Cf-y7 5 3^it-^3$S^$^(2(»I± 

[0072] ttz. mmibn. wffijjvKk^im 

81)17 aCiot, I C^--y7°3 J ?>«^a?D a p4. 5** 

BW-*«w«7atf5iw*w.<*-9'ct*a. -eo^ 

* K :f - W 1 0 fllCUti! Uv! I C + >y 7* 3 ^m^gpfp 
[0073] «, 5t«tttlB7{i. ^*t*f-^-»l 0C0 

#>X'b&. 

[0074] ±iE<0«Ji^1BIQ^*a»fi»"f tt. 

I C f - -y 7° 3 &tf 2 OC7)«^gPn D a 4 . 5 » 1 ff) 
* -f t r-r ^ -« 1 0 fcURSSfiT ^6 . 
[0075] H5T14 I C^--y7°3* { 2O(J0«-?g|5dl, 

4. 5X Y )h^mmm i m : f^^hcr)bixwtmix 

[0076] I C^y7'3#20?)m7gWa 

4. 5t c7)^x^-^-fc^iajt LfcEaH«fiav«j»«c 
lcoEffi^jt. ep*>. ^tr^-teiowinii^ 

«fi 11-14 <OEHfifi*«56 LTVi|>„ 
[007 7] lOC7)I Cf--y7°3t 20(7)«^ n a n 4. 



!(8) 000-151283 (P20 0 0-1 5il8 



5 tz'-gx^-MkixEMttitf. m.mm<n>£o 

t , I C f - -y r 3 Xtf 2 OOVHMW . 5 
MffimaWft t KhXi izWi I , * a- t Tr -f -» 1 

[00 78] L#»U ^ $rJ©£Rtf>* + 1' 

TA-m 5 7fl£. I Cf-yTl 5 3*^1^ 

®« <-f **\ ifctt. *h»*ffi*HP 1 6 2 
[0079] *%fflX'te. I C^->/T3cOct d=SrTffl^ 

as,?p4 . 5 ^sea-ri. i a c^+tr < -a 1 o iz$m 

[0080] jitttttcli, gfsft 1 ^«*l*K0^t« 

^OSi^fp 4 . 5 flflEafo&SFF'hS? V >fc*> , m-? 
4 . I C f - y T 3 , 5 <^ttOffiS^##1P& 

[0081] ft->T. ^ffM-SBl (XVFflBHJP 

( jgb ) . *ma4 . ict7 r 3 , m^gpfp 
x^i. tlx. ®m i nmttmwmizM t 

WH-^tt^^t'fM-g&l oa%M£*rt^ 

t . i <o«ww i^ig^mffi n-14 #rb 

[0082] H5Tli, =*Mrtr<(-Sl0tt, K«L 
$>d 2o^Sf«^«Sl l k l 4 h^ra^TO^t. 
4f + t"f 4 -35 1 0<7>-gff#@ai-r£SgaigP 1 0 a 

[0 0 83] ifc, |^L*3 2oft»#F«*l 2t 
1 3 i: ^laWfflfWIlt s^b'f'f-ilO 
j&B1-*«tii*l OcfcWU fllilf. «^p a p4* J ± 

[ 0 0 8 4 ] jSL BHBUi d 2o*M8« : F*S 1 1 1 
2h<?MWS 1 3 1 1 4 k^>ia<WiBia«K:. * -v t'f 

^-iBio^-ias^aj-rssiajssiob, iod£# 
lt^I). -rosgaiasiob. lodta, icf77 

[00853 ZtllZ**)* ^t'f^-I10^*» 
*L BP*>. *^t'f -f-#ifegBl Oe, 40CD5SJiia51 

[0086] £}±<D£ o 05fcjjrf8#* 1 
^EffiWcfcV^T. 4 -POSIES 1 0a~l 0 dR 



1 0 e j&^jSi+WO*-* t'f -» 1 0 
fc, +W J f^t'f4-g|51 O^ryHX^-^-C*)!. 
4o^KW««fctt. *MBBfrf**l 1-1 4£I>EL 

[0087] L*>t, SStBSPl 0 cfc5Sa3S51 0 b tic 

HA"^-y3 lwgi0U«)M*W)!fil!«<t4. 
[0 088] ifc. 5gajgl51 Obt^iii^l OahlCct 

mm^mmi he&lx^z. ztx&&mi oatc 
ismi-i.«^p D o5^, aj^fi^(csfi$tii»y^x^ 

^3 l^iQt^MMAWiidni. sgttisi oc 

tSStiSSPl 0 dfcfcio-C^JS^nSBWfte^y K« 
ffi<OGND^4:*4JWWf«Sl 3tSattV»4 

mmzmmtih^yry^ («i^p D p4 ) t ixm 

[oo89] itz. mmm<07\i^mmii. 'mit 
wfzMz, mgmzvmthmkt tx i cf- yr 1 

53C0frZ%m;l 5 57(CH^ 
*S*^)3 t f - -y r^m-fa5o a p4 . 5 i: I 

x. ffli^ff^-Si otr«RUxv^. i 
[0090] <^t3. ±^ORffiH^M7^ B %lil5^ffl4 

[ o o 9 1 ] 4-r . ±aufe«E»* i . *$mm=f-2 . 

ICf--yr3, 3yf r >" , f^i:c7)«^p 3 p4. say* 

6 3 ft*t=flr 4f «fc 0«^§ixTfcO» 4 
^ N AXT 2 4 jWBJftSftTfc 0 , Hffi^-y H20, 2 
l±^Ayr2 2. 2 3*»JS§*1"CV^&. $^»tw, I 

[ o o 9 2 ] ^mm=f- 2 <7)^g^ff a . mm 

£(4. £t§fr 1 ^ffl^^faSlift^fflm^^ -y H 2 0 . 
2 1 ±fc:»jft t^c^fflAVr 2 2 . 2 3 i: , *a B B ii«I 
^2c7)^iai«®gP2d. 2 e i: ^-&irt I. <£ 0 £{5S^ 
ftLTiiML. ?ltH«ffige2d. 2 et«i^7 H2 
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0. 2 lfc£Agt£05$mttga»J2f » 2&*m^x 
ft. *Ma^50»IMI«TlHtt. 

[0093] £ht«t 0 . Xikfflfir 2 colgft&m® 2 
b . 2cll ttff/ty H2 Os 21, II tf>t*7*-/P 
gft2 5. 2 6. rta®»/^->2 9. 3 0X1X^2 
t"7*-;l/gft2 7. 2 8£:fl-LT. ^t*f^-Sl 
Otf>Effit$Ji!iLfcffi£»'W H 3 2&^-^tBff 

A*.yK34, 3 5izmmti&ztiz%&. 
[ o o 9 4 3 act. * B B B fi»^ 2<ommm&z'fi o . 

.g#c6*i fci — < y h 3 4 , 3 5 t'jli ifclfii 
JEgg^lKfflffii 1 (rn-yj'fcSa*;?-^ * B B B }I» 

-?WC. »1 t$£$ix£* B B B iiiff2^±ffi»D 

[ 0 0 9 5 ] Jfct. * B B B ili^ 2Dil& Urffl«3R£3c 
Jgft*-**. JWMflfcfcL * B |«6 : F2 3&«^LfcS» 
ttl£ft£. 1 50-25 0TT?JIMQa*?T3. 
ffiS* Hftfc&x - 52f v > d . £ tf)^x- y'y /t 
i 0 . «««®2 b±ta*L^^iSBffl^*% 
£3c£tt£-£. ifc. M^-xh&ttirtftT^ 

[ 0 0 9 6 ] act. ^JffiSS«c60l*±Sr*5i^e . a 
ttWtii. x-/HJy/3 6±t, &JRS!Mtt6£»S 

xmmmm-ti. 

[00 9 7] act. ICf--yT3^«^gi5p a p4. 5 Sr^r 

[00 983 IMfcWtli. ^TICf--yr3^^(i. 
I Cf--yr3t#j£Lfc#AuA"y:ri:*ffi5£IC1SS 
A'.y H 3 2 1 A*£gttl> i d t. I Cf 7 T3 £<2fi& 

toSffiU icf-yr3tjBW«*^WJnL 

[ 0 0 9 9 ] £fc . «m5p4 . 5 cDtf-ati. «?«ft 
ISffiU «iH5l5p a p4. 5*«gU iWttfilBi^-Xh 
[0 1 003 mZ&^-Z b a 7- fc i 4 » 

ic^ yr3t4x=3rvadt-rs^«>. ftt. m 
xi>£\\ 

[oi o 1 3 act. ^^tr^-SPi oi*it. icf 7 
r 3 . vh&pM . 5 mmti <fc 5 1 . ftwsm i x 



■ wmth. mmzit. **t*T4-an owt 
jKtry^-7 ^^tmt>ti-s.iaiiWf-ft^tsv\ 

WtU S^ti^liJBitiHStttlWifcx^^ 
HHI*** • mttl, HP*>. 3(SWHl7tt«tftl|7 a 

t mm 7bt mmmmxh mmm 7a« 

StttioTtt. ffllliJB7b^«LTt«*> ! flrV\ 
[0 1 02 3 act. ^ffiH^S* B B B ^ii^^fifrS»ff^ 
fcA, ^^icPSXgtJ:oT^$ii/i7j< B B B lliJ 

^ 2 vmimmm&fcm^x . i c * «y 7 3 ^ * 

[01033ft. ^tJCtT. »#iLt^f««T-^ 

[01043 icoajsamiMRi, ma. vmmiiz 

IftfitJSB tX . flHBr-^ **t a* >J -y r^'W ^~ 

vcom&commix. tnmm&mzwiiE't&hnx' 
hh» mMm—9\t. m^mzxhwmmizm 
o'i,vc. mwtmzmmiEt&KMz. A*u^.yr 

^- HOSS*HilI«W-S«E*5fiiEfl:-r*fcA^>T 
-^T**. -ixtJ;0. * B 3 B ISfi)^2*>W^I.!l^ 

[0 1 053 ±a>^Hffl^SyJ< B B B ^SS5-C(J. 

11-14 £®im 1 OEffi^4oOKgPtffiB 
L. m»lbdf>Wffi=F9&l 1-14^™^^. 

t'f 4 -95 1 0 <7)$£ftg|5 1 0 a- 1 0 d mffim 
kLXWhlz%mLX^&. 

[0 1 063 Z\<7)tz£>, y-hWfmfii 11-1 40ft 

Sr. 7-'jyMiaaaRt»^t4t^^&s*«« 

U Smi^JSiHtfeJtSiift^r^Stffi/Jvft-r*; 

t/h$ t^ffiH^7j< B B B ^Ssi: =3:4 . 
[0 1 07 3 ifc. ?h3ffi^«®l 1-14(4, 
ffi$#.<rWW& 1 1 a - 1 4 a i: 1 OftgP^Jf ^ 

-Ktoxmfhwmi ib-iAbtmLx^h. z 

Offiffigfil 1 b-1 4 b{4. I C^-yrS^tg^tfi, 

4 . 5 i: ft&^nm 1 1 - 1 4 h ommzhtz o . Jt 

WJ^t^S^SSflaSRfcLTffffl-ti. S^:. 

r»j y himmmz^mmsuzmiz. wkLizmfi 

¥ffigPl 1 a— 14b^SBBB«l lb— 14bfcliV* 
tifihtf, i^BacOiiv^O t J: l»^^Sr5^ 

[0 1 083 ^ft. ^Sft 1 Ofcg&t 1 /4 P»ett««J 

*)xm£mfxmm&i ib-i4b§r^LTv^ 
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[ 0 1 0 9 3 t tz. S» 1 cOJgffiOPSgP^^hM^S 
ffi 1 1 - 1 4 6^(4, ru > hffi&gMcom 

m^mm^mm 1 5 - 1 8 £ . i co-fto 
ftfflijcoij®tieaL^^-c-$)So &(=. 
m^mm 1 5- 1 8#. i ^eb^ lt to 

(4. ®micr)jmi*^t'T<-&l OfcflWf* 

m 1 1 - 1 4 ^T-s#jvsffi-ts - 1 ^sut &s . 

[0 110] _Li#0|IMiK"(4. *+t*r*-3l Off 

SHilJgB 1 0 a teM^ti 5 1 . 5Stti^B 1 0 c izm^s, 
4£. Oe. 5SaJSP 1 0b. 10d«£-?Tl 

I C y- •/ 7" 3 ^lEafc* itf v i h 7j> . =f-vc 
r < -35 1 0 OSSttigP 1 0 b WJlotfNMIifcRjtl-* 
£ 6 . § £>lc, 5Smgg 1 0 d KJjijO^HPftfc 

[0 111] 4fc. 4Mrtff-4-*l OCD&fttlX. 
07 ( a ) - ( c ) fclEiW-4 J: o fc, 05 fciSf affi 
»1 Oa-1 Od<7)3*>, lo££(42oc93SaJSM 

[0112] ayr^TftSSi^ias &7° 

u y h ssissw^jf m ix . mm- i^tr^- 

1 0 ttt I C f - ■/ T 3 fc «mFa4 fc SrEiTT 5 

*mzmtcm)t<nm^&*mK$h%£M±. 

[0 113] Mm. 07 (a) (4. **tr*-«l 

o^mummt. ^tam oc z'mttzjmjitKix 

[01 14] 07 (b)(4. *^t*7M-gP10 

mummi. ^moh^-mttzm^b^xa 

[0 1 153 tit. 07 (c) (4. **tT4-»10 
^WP»tttt, »aj» 10c 10b *4WH,fc#Ri: 

[0 116] HP*.. 05. 07 (a) - (c ) (Cij*"*J: 
otc. *+t*TM-S10<0B8PJ£RU\ S^I.2ow 

[0 117] -etT. SStfJgPl 0a-l OeCIl -£it 
1 o4 fctt**4 oo«^»JW«jIS tih z\blz% 
h. BP*>, *mft£K*Lfc«aj*10a~10e£ 

o t v tfur . i c f- v y 3 & «ucE*r 4 z t 

[0 118] tit, 05~07Cfci,vCf4. fSB*l^) 

ng«3(4 . 4 o*tfi«F«ai n~i4 jmehs 
*trv%**« s aww^ttti 1 ), mm. vc 

ON t 1 4 fc^g-t 4 i t WX'% h . 



si4g**i»*LTtfliib*v^ bp*>, ®m-\<m 

mmco 3 o^PPMBC JWUtB^H* 1 1 - 1 3 t»*L 

fzmm$m.*m.m%iX>h~>x t . **5j*>«ii*»<?> 

&flft-f-S>i><7)T't4&v>. 

[0 119] $£>(C. JMWmtttl 1-14^$ 

x.m%Lho2 mm^n® 11-14 ^rBi^TO 

[ 0 1 2 0 ] 08(4. *^B3^ffiH^S7]< B B B ^Sg||(7) 

mmm it *tmwmx°t> 0 . 0 9 b$ 1 co^isco 
rmmx'h 0 . 0 1 0 am 2 ^nco±ffl0T'$> 0 . 0 

1 1 iiH 2 «#||(7)T ®0"C'J5 1> , 
[0121] COHMMTIi. ^H^ft^TgPiJt I C 
rvTZW®2tL&* J rt'T4-&£ : tiLXt3i r ). ±gP 
MK*JMBKHF!WElSii6««3 5 0*%M§^T^ 
6. 

[0 122] -tUT, ICf-y7"S:IR«t4^tT^ 
-gP(i. iffiil^PLTV^^^afflU^*^ 

[0 1 23] BP*>. S»«5{±IB1<^IS3 lOt. ^2 
<n®&3 4 0bfre>mtfLZtiX^&. ZLX.mic?)® 
H3 1 0(4. ¥Mtiicr>-t7 5 >y^«3 1 0 at 'J 
(9*5 5 -y 713 1 0 bk*»^9, §<?>^s 'Jy/ft 
-fe7$«y?Jl3 1 Obc7)M;(4. x-A'J>^336 
t>mWZtlX^&. ZLX. Z\C0-t7$>y7m3 1 0 a 
fc-fe75«y?Jf 3 1 0b. ^-A';y^'3 3 6i:tJ:-? 

* B | yg»ii i 3 0 2#EH$ft. * 

SttM* 3 0 6 «t T. TKJUStt? 3 0 2 W 

[0 1 24] *2O*»3 4 0Ji, 
5 7 7M3 4 0 a fc U y^*<0-fe9 5 v ^13 4 0 b fc 
*»t»J«$*lTV^. :^7i7?l340ai:t7 
5 7 ^ S 3 4 0 b t iZ X -> T S€ $ ill) * -V K 'r -f -SP 
34 0ct(4. ICf--y7°3 0 3Sl/H : fa5a c p3 04. 
3 0 5*nEB5*lTO6. N. * + tr^-»340c 
OEffiWi. ICf--y7°3 0 3^m : 7^R t p4. 5jMEH 

[0 125] ^LT. mi^^P3 10^)TBa^4ocO 
PPWffcti, 09(^1" J: o Hft^ffl«HF«ffi3 5 1-3 
54A«$^TV^|>. ^«0d*>tf^fflffi^m©3 5 
1 . 3 5 2 (4, *JMBWPffl«a8^ < y H 3 2 0 ( 3 2 
1 ) fctT*-/W9ft3 2 5*rtL"C*raL-0*$. * 
LT. JJ^fflJfiHF«ffi3 5 3. 3 5 4(4. GNDH&t 
^0, ^-A'jy^3 36fc:b*r*-/u»fl5326^ 

[0 1 26] fS2?)£2§3 4 0(4. 01 0(C^tJ:d 
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±1BfcllP IK** tr A -953 4 0 c LT^ 
4. £<JD*-vt'T4-953 4 0 cOHDAEKZ 

(4. S£ffl*Rf«83 6 1-3 64jWBjSS<VCV^. 
£<*>J^ffl«HfttS36 1. 362(1 ^1^3 1 
Oc73TfflcOtg^ffl^m«i3 5 1, 3 5 2 bW&t&# 

smmmm-h o . «^ffliTF«S3 6 3, 3 6 a \t 
m i o«» 3 1 o <9TtB*>steffl*P«*3 53,35 
4b8mti#&fWf-v&vbi. tlx. m&mm 

^€«g361, 362(4, -fe5S-y^a340bSra< 
t*7*-;WStt ( ) Z!t I X , * + t * -95 
34 0 cc^fifr^I C«fi§A-.y Hfc*jlLrv^. * fc. 
*£JI!WF**3 6 4li, t757^1340b&f< 

34 0ccDE»r£lC»N> KKS951U -b? 
5 -y?S3 4 G am^^iTGNDti^i» 
«H3 1 3fc*ill/OV&. 

[0 127] ^2^S3 4 0OTE^4OOK 
95C(4, HI ltS^-J:3fc:JWIBB?lBflfc&«3 11-3 

1 2i>mtii£tlT^h. toW&fWS 11-314 
(4, *7$-y?l34 0aO/?^^95&^LT*-vt' 

r * -» 3 4 o c <r>mm<om%Mmw-yiz®mti 

[0128] <*Uff , JWBSHfmSS 1 1 (4, HfiiWJ 
£fr3 0UT*>tH?Wl'C*9, *fc, *WI»B?tttt3 

1 2(4, Vc c<0JB?«S"C*«), JW5SB7«tt3 1 3 
(4, GNDffl^tt^t'fcO, *h95«^mffi3 14(4, ffl 

[ 0 1 2 9 ] »2<0S»3 4 OcO^fflfflffl®^^ 

*3&#jfifc:l4, W^^rrtfcaK^ilHMWWrtSii, 

$-y?«340b <D[S95|*lM=(4, 3»*ttflfW<&J|i 
SfiTJBWStifcf-^^jZ^JBMiWFmSS 1 5 
-3 1 8jWBjS$<1TV^. 

[0 130]$, ^5i7^l340att, Pfl9S#^ 

&§*ro^i>w), -ewrtgfflt(4, s^tttmsm 

[0 131] ZC0£d%miV>®%3 10tm2CD®% 
3 4 0(4, ¥H*Ag$r£W&IW^&**-r***ti 
ISIi^-* m««1»^W3 6 0 fctffC, 

i ^§S3 1 o^tg-^fflffi^miB 5 1 -3 5 4 fc , m 
2®&3 4 o^m^mm^mm 6 1 - 3 6 4 

0<0±J£fl|PLfc* + tf7'<fH&34 0cli, gl& 

S3 1 otj:-5T*astir«ii$<irv^. 
[0132] ±j&e>ffi&<7)mmmm&£\3mi!s£t5^ 

T, HKXCSjctidfc. ICf--y73 0 3.&tfm795 
p o d304, 3 0 5£JR£PtS**t*-r>f-a&34 0ctf> 
«EM*(4, 4O«05St«gP34 l-34 4 2r*-f|.«[B& 

[0 13 3] *LT, 3Sifc9534 1(C(4, m^95p a p3 0 
4#ES§ftT:feD. 3Iti}9?3 4 3£i4, B^p a p30 



StfEfiSilTfcO. ;05itUgB34 1, 34 3£(fc^ 
* 1 'f 4 3 4 0 c 9tfh EP^l$B&*g^tt9tfH= 
(4, IC^-'y7'3 0 3^ieS$ilTV^|> 0 
[0 134] i<OJ:-5*fllJtfc*JV^T. ^tx-f-iJ 
34 0c<?)J&#£, *A-t'7M-gtf34 0c(CJR!g-f!> 
ICf--y7'3 0 3at/«i 1 ^p 3 p3 04, 30 5<?MWB 

mzfc ixmrnu row, 2 m% 340 ojg^ffls? 

9M3 6 1 -3 6 4 2 0)38* 3 6 0?)±ffi<7)4O<7) 
HtfCSX L , Rffi t a fgUffflffi? tt& 3 6 1-36 
4 (WSHJWte , * + t'f 4 -95 1 0 <7)5fiai9! 3 4 1- 
3 4 4^j£M$fcLT^KflJJflt/a^l>. -TO*: 
ft , 3 6 1-364 . » 1 0« 

& 3 1 0 ^)TiBffllO»^fflJB^«fli 3 5 1 - 3 5 4 
£^l>Kft#£±#$£5iffiU SI2Og*tt3 4 0*> 
±THfci$t? 6 iSKrffiiiSfcfc/J vfc-f S ' t #T' # £ tz 
ft, T'J y hffiHS^^H^ffim^^^^J^Sv^ffi 

[0135] *IX. HUte= 3 f^tT^-gE3 4 0c^ 
H504dt. 2-o<T>W;i:h&-))W$&Wa 
itbittiBtfX'i)') , 4fc. **t*f4-S340c«0 
5lttJ953 4 l-3 4 4(C«-f9!p a p3 04, 3 0 5*®* 

[0136] 

l> I Ct'xrSl/« ; F95 l fp^JR^-ri»^l5^^^tr 
-f-95t, ^^^br^-95^^P^H^PB95(^h95 

®i i «®s^(4it^ffligi i «ffiA i iea$^T^i». -et 
x , * a- t'f < -95(4 , gsfif t^> o 2 "Mmmmmn 

[ o 1 3 7 ] *-vtr 4 -m<mm>^zhtz->x 

(4, M^ffi^Bffiwff^^lSUcO, /h§<UcO 

*m®&c?>&mzffi$x'Z hzt tz%t . 
[0138] 2 i c^-yrfcmi^pi.o^m*^ 

[ o i 3 9 ] i -5-r , m®mx\ ?v y hmm%±.iz 

[Hi ] *mmwmm?k&m%mwmwmx 
[02 ] *%mmw$mm*&%m%ic?)mwmxh 
[03 ] ifwmmmmm^umi^mmmxfo 
[04] ^mitmm^mym^m^mmmiti 



(SL 2 ) )00-151283 (P2000-1 5318 



vm<o±mmx$>h. 
^UzTmrnx-ht. 

[07 ] *^c7)Jf^tr^ -UcommWlZ^l. 
( a ) - ( c ) li^O^BHT'&S. 

[08] *mnimmm%m*g , u%>M%<7)mmm 

[01 0] 08^L^ffl^M* B B H^HIfltcfflv^|, 
»2<3S#«>±Bil2-caS. 
[011] B8(cvL^imtabicA9HH^fflv^ 

[012] fc*vmmmm?i<&$m%i(7)wmmx'b 
h. 

[01] 




13 



[014] mcomwmm*g'ammTmmx'h 
h. 

i • • g*s# 
mi^ss- • • 31 o 

m2CD%$s- • • 34 0 

2 . 3 0 2- • AjygftF- 

3. 303-1 Cf--y7 

4. 5. 3 04. 30 5 • • tffSift 
6 . 3 0 6- ■ ■ ^JSlSMfa 

7 • ■ • ft*®!! 

1 0, 340c • • • **t*?^-S 

1 Oa-1 Od. 34 1-34 4- • • SRfflgP 

1 0 e • • 4>*S5 

11-14. 311-314- • • ff80B?tt& 
15-18- • • ftS&AiMttWTOfii 

m&mmTWfe- ■ ■ - 351-354. 3 6 1-3 6 
4 



[02] 





(*l 3)100-151283 (P2000-1 5)18 



[05] [06] 




3S1 354 



UL4) )00-151283 (P200 0-1 5518 



[HI 2] 



[HI 3] 




/61 7*7 I™ 



[0143 



/51 



f69 m W i' * 55 *?2 




170 172 



?61 



/53 «7 *60 /62 

-H-ti 




http:/Av\vw4.ipdl.jpo.gojp/cgi-bin/tran_web_cgi_eyc 



JAPANESE, 1 [JP,2000-151283,A] 



CLAIMS DETAILED DESCRIPTION TECHNICAL FIELD PRIOR ART EFFECT OF THE 
INVENTION TECHNICAL PROBLEM MEANS OPERATION DESCRIPTION OF DRAWINGS 
DRAWINGS 



[Translation done.] 



1 of 1 



5/22/03 2:26 PM 



http://www4. ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the surface mount type crystal 

oscillator used for example, for mobile communication equipment etc. 

[0002] 

[Description of the Prior Art] Crystal oscillators are very important parts which make mobile 
communication equipment etc. generate the oscillation frequency which controls transmission and 
reception. The crystal oscillator used for such mobile communication equipment etc. must miniaturize 
capacity very much with the miniaturization of mobile communication equipment. 
[0003] Moreover, even if it uses it in the environment where surrounding temperature is changed 
violently, you have to make it stable [ frequency ]. 

[0004] For this reason, to the 2nd demand, temperature compensation for frequency carrying out 
flattening of the peculiar temperature frequency characteristic (for example, it having the temperature 
frequency characteristic shown with the 3rd curve in the case of a AT-cut thickness slipping quartz 
resonator) of a quartz resonator to surrounding temperature is performed. 
[0005] An oscillation inverter is begun in order to perform this temperature compensation highly 
efficiently small. The memory which makes the temperature-compensation data to predetermined 
temperature memorize at least, IC chip with which the temperature-sensitive means, the 
variable-capacitance-diode diode function, and the control function were integrated is used. The 
oscillation frequency of the quartz resonator changed by the surrounding temperature change was 
amended to the predetermined value by the capacity value of variable-capacitance-diode diode which 
operates based on temperature-compensation data, and flattening of the oscillation frequency as the 
whole VCO was carried out. 

[0006] The surface mount type crystal oscillator as shown in JP, 10-28024, A. as a surface mount type 
crystal oscillator which attains such a miniaturization and a highly precise temperature compensation 
was proposed. The opening configuration changed from the rectangle-like frame-like leg to the base of 
a veneer-like substrate, and, as for this surface mount type crystal oscillator, used the container object 
with [ in opening ] the crevice-like mold cavity section at the shape of a rectangle for it on the base. 
And the quartz resonator was distributed to the front face of a container object, IC chip was distributed 
to the mold cavity circles of a container object, respectively, and it mounted. 
[0007] Drawing 12 -14 are drawing showing the conventional surface mount type crystal oscillator. 
[0008] The conventional surface mount type crystal oscillator mainly consists of the IC chips 153 and 
the metal lids 154 which constitute the container object 151, the rectangle-like quartz resonator 152, 
and the circuit for oscillation control. 

[0009] In this surface mount type crystal oscillator, the container object 151 with which the opening 
configuration formed in the circumference of the base of the ceramic veneer-like substrate 1 55 formed 



1 of 16 



5/22/03 2:26 PM 



h tip :/A\^vw4 . i pd I j po . go j p/cgi -bi ii/t ra n_\veb_cgi_eije 



the rectangle-like frame-like leg 156 in one was used for the ceramic veneer-like substrate 155. 
Thereby, the mold cavity section 157 is formed in the base of the container object 151 in addition, the 
beer hall through which it flows on the base of the mold cavity section 157 the front-face side in the 
ceramic veneer-like substrate 155 into which the front face of the container object 1 5 1 and the base of 
the mold cavity section 157 are divided ~ the conductor 158 is formed Moreover, the closure 
conductor pattern 159 for closing the metal lid 154 is formed in the front face. Moreover, the 
predetermined circuit pattern 160 containing IC electrode pad is formed in the base of the mold cavity 
section 157. Furthermore, the long side side edge side of the base of the frame-like leg 156, for 
example, a couple, two external terminal electrodes 161-164 are formed, respectively, two or more 
depression sections are formed in the end face of the shorter side of a couple, and the 
temperature-compensation data write-in terminal electrodes 165-167 are formed in the internal surface 
of this depression section. 

[0010] And in order to close a quartz resonator 152 in airtight further through the quartz-resonator 
susceptors 169 and 170 by the strip-of-paper-like quartz resonator 152 carrying out electric 
conduction-junction by the conductive binders 171 and 172, the conductor pattern 159 for closure was 

used for .the front face of this container object 1, and the outline dished metal lid 154 was joined to it in 
one. 

[001 1] Moreover, the IC chip 153 is held in the mold cavity section 157. This IC chip 153 is connected 
to IC electrode pad which is a circuit pattern 160 through the bump or the bonding wire. Furthermore, 
the restoration resin 173 is filled up with and hardened in the mold cavity section 157. Thereby, the IC 
chip 153 is completely covered with a restoration resin, and has structure whose moisture resistance 
improved. 

[0012] the quartz resonator 152 mounted in the front face of the container object 151 in 
above-mentioned structure - a beer hall - conductors 1 58 and 158 - minding « the IC chip 1 53 - 
connecting — the IC chip 153 — the predetermined circuit pattern 160 — it connects with the external 
terminal electrodes 161-164 and the temperature-compensation data write-in terminal electrodes 
165-168 through ... In addition, the IC chip 153 and the temperature-compensation data write-in 
terminal electrodes 165-168 are connected according to the circuit pattern 160 prolonged on the 
inferior surface of tongue of the veneer-like ceramic substrate 155. moreover, the conductor formed in 
the internal surface of the frame-like leg 156 etc. although the IC chip 153 and the external terminal 
electrodes 161-164 were not illustrated and the beer hall which pierces through the thickness of the 
frame-like leg 1516 - the conductor connects 
[0013] 

[Problem(s) to be Solved by the Invention] In the above-mentioned surface mount type crystal 
oscillator, it is attained by one IC chip 153 as a control circuit in which a quartz resonator 152 carries 
out oscillation control (include temperature compensation). For this reason, the mold cavity section 
157 of the container object 151 also consists of one crevice, and the opening configuration of the mold 
cavity section 157 has also become rectangle-like. 

[0014] And the external terminal electrodes 161-164 linked to the IC chip 153 are the opening 
periphery sections of the mold cavity section 157, and are formed in the outside of the long side of a 
couple two [ at a time ], respectively. 

[001 5] However, it is very difficult to attain operation by which the crystal oscillator was stabilized 
only with one above-mentioned IC chip 153. That is, it is necessary to cut the RF noise superimposed 
on the supply voltage supplied to the oscillation inverter integrated by the IC chip 1 53 from the 
external terminal electrode used as VCC, 161 [for example, ]. Moreover, the need of making it a RF 
noise not overlapped on the external terminal electrode used as the output of an oscillation inverter, for 
example, the output signal of 162, becomes. A mass capacitor is used and these are difficult to 
integrate for the IC chip 153. 
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[0016] In the conventional surface mount type crystal oscillator, in order to avoid enlargement of the 
VCO itself, it is necessary to arrange an element unaccumulable on these IC chips 153 on the 
printed-circuit board with which VCO is mounted. Now, the time and effort which the external circuit 
of a printed-circuit board is complicated, and mounts the capacitor element in a printed-circuit board 
will increase. 

[0017] Then, it is possible to install the electronic parts (chip capacitor) used as this capacitor 
component in the mold cavity section 157 side by side with the IC chip 153, and to hold them in it. 
Generally, the configuration of the mold cavity section 157 is a rectangle-like, and the opening 
configuration of the mold cavity section 157 will enlarge it. 

[001 8] Moreover, if the flat-surface configuration (area required to mount on a printed-circuit board) 
of a surface mount type crystal oscillator is maintained small and the configuration of the mold cavity 
section 153 is enlarged, you have to make small area of the external terminal electrodes 161-164 
arranged around the mold cavity section 153. Consequently, when it joins by solder on a printed-circuit 
board, the problem that a bonding strength will fall remarkably occurs. 

[0019] this invention is thought out in view of an above-mentioned trouble, and even if the purpose 
arranges IC chip and electronic parts on the front face of a container object at the base side mold cavity 
section of a crystal oscillating element and a container object, it is to offer the surface mount type 
crystal oscillator which can carry out [ minimum ]-izing of the flat-surface configuration of a container 
object. 
[0020] 

[Means for Solving the Problem] The outline rectangular parallelepiped-like container object with 
which the 1st invention has the mold cavity section on the inferior surface of tongue, The letter 
electronic parts of a chip linked to IC chip and this IC chip which are held in the quartz resonator 
mounted in the upper surface side of this container object, and the aforementioned mold cavity circles, 
and connect with the aforementioned quartz resonator, In the surface mount type crystal oscillator 
which consists of the external terminal electrode which is formed in the inferior-surface-of-tongue 
four-corners section of the aforementioned container object, and connects with the aforementioned IC 
chip and/or electronic parts the aforementioned mold cavity section It is the surface mount type crystal 
oscillator characterized by having the overhang section jutted out over two external terminal 
inter-electrode fields which adjoin and suit by the same side side under a container object. 
[0021] The 2nd invention is a surface mount type crystal oscillator whose opening configuration of the 
aforementioned mold cavity section is a configuration where the two shape of a different rectangle was 
piled up. 

[0022] The 3rd invention is a surface mount type crystal oscillator with which electronic parts are 
arranged at the overhang section of the aforementioned mold cavity section. 

[0023] While holding the 1st container which the 4th invention held the quartz resonator and formed 
the terminal electrode for junction in the inferior surface of tongue, and IC chip and electronic parts 
linked to the aforementioned quartz resonator It consists of the 2nd container which has the mold 
cavity section in which the upper surface carries out opening, and has a terminal electrode for junction 
around [ opening ] this mold cavity section. The terminal electrode for junction of the 2nd container of 
the above, It is the surface mount type crystal oscillator which was made to join the terminal for 
junction of the 1st container of the above through conductive jointing material, and has arranged the 
1st container on the 2nd container, the aforementioned mold cavity section It is the surface mount type 
crystal oscillator which has the overhang section jutted out over two fields terminal inter-electrode [ 
for junction ] which the upper surface of the 2nd container adjoins and suit. 
[0024] 

[Function] In this invention, the terminal electrode is arranged by a container object or the 2nd 
container section in four corners at the effective area of the mold cavity section. And a part of this 
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mold cavity section has the overhang section which extends even to the terminal inter-electrode plane 
region which adjoins and suits. That is, the configuration of opening of the mold cavity section is the 
shape of an anomaly which piled up the two shape of a different rectangle (it is not a rectangle-like). 
[0025] And according to array configurations, such as IC chip, electronic parts, etc. which control 
operation of a crystal oscillator and are held in the mold cavity section, the opening configuration of 
the mold cavity section, i.e., the position and configuration of the overhang section, is determined. 
[0026] Since this overhang section is formed so that it may extend even to a terminal inter-electrode 
plane region, it does not need to change the configuration of a terminal felectrode substantially, or does 
not need to make it small. 

[0027] Therefore, the intensity can be maintained in a soldered joint in a printed-circuit board or other 
containers. 

[0028] Moreover, in holding electronic parts, such as a capacitor element, in the mold cavity section in 
addition to IC chip, in order to adjust, to be stabilized and to oscillate the oscillation frequency of a 
quartz resonator, IC chip and electronic parts are compared and the parts of the smaller one are held in 
the overhang section of the mold cavity section which spread even in the plane region between 2 
terminal electrodes which adjoin and suit. 

[0029] thereby - the mold cavity section - dead ones ** IC chip and electronic parts for making 
a space into the minimum and making stable oscillation operation perform can be simultaneously 
mounted in mold cavity circles 

[0030] Therefore, the part arrangement mark of the external circuit which it is highly efficient and is 
formed on a printed-circuit board will be decreased, and a small surface mount type crystal oscillator 
will be attained. 

[003 1] In addition, the terminal electrode is formed in four corners, since four terminal inter-electrode 
plane regions which **** and suit will exist, even if they cany a maximum of four electronic parts 
around IC chip, the flat-surface configuration of a surface mount type crystal oscillator writes them, 
and they are not increased. 
[0032] 

[Embodiments of the Invention] Hereafter, the surface mount type crystal oscillator of this invention is 
explained in full detail based on a drawing. 

[0033] Drawing 1 is the appearance perspective diagram of the surface mount type crystal oscillator of 
this invention, drawing 2 is a cross section, drawing 3 is a side elevation, drawing 4 is a plan in the 
state where the lid ellipsis was carried out, and drawing 5 is a bottom view in the state where the 
restoration resin was omitted. Drawing 6 is the outline plan showing a circuit pattern. In drawing, 
drawin g 2 shows the X-X line cross section of drawing 4 . In addition, the surface mount type crystal 
oscillator of an example explains to an example the temperature compensated crystal oscillator 
possessing the control circuit which performs temperature-compensation operation which carries out 
flattening of the temperature frequency characteristic of a quartz resonator. 
[0034] The temperature compensated crystal oscillator of this invention has the flat upper surface 
(henceforth a front face), and mainly consists of the IC chip 6 which constitutes the outline rectangular 
parallelepiped-like container object 1 with which the crevice-like mold cavity section was formed in the 
inferior-surface-of-tongue (henceforth base) side, the rectangle-like quartz resonator 2, and a control 
circuit and two electronic-parts elements 4 and 5, a metal lid 6, and a restoration resin 7. 
[0035] The laminating of the ceramic insulating layers la and lb of the shape of two or more 
abbreviation rectangle and the outline frame-like ceramic insulating layers lc and Id the center section 
carried out [ the insulating layers ] opening is carried out in one, and the container object 1 is 
constituted. 

[0036] These ceramic insulating layers la and lb serve as the batch section 8 which divides a quartz 
resonator 2, and the IC chip 3 and the electronic-parts elements 4 and 5, and serve as the frame-like leg 
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9 by the ceramic insulating layers lc and Id. And the shape of a crevice surrounded on the internal 
surface of this frame-like leg 9 and the inferior surface of tongue of the batch section 8 serves as the 
mold cavity section 10. 

[0037] And the external terminal electrodes 11-14 are respectively formed in four corners of the 
inferior surface of tongue of the container object 1. Moreover, two or more control terminal electrodes 
15-18 for writing various information in the long side side side of the couple of the container object 1 
for temperature-compensation data required for the IC chip 3 or control are formed. 
[0038] the periphery is surrounded on the front face of the container object 1, i.e., the front face of the 
batch section 8, - as ~ the object for closure - a conductor - the electrode pads 20 and 21 for quartz 
resonators for the film 19 being formed and connecting with a quartz resonator 2 at the end section 
approach of the longitudinal direction of container object I front face are installed Moreover, on the 
above-mentioned electrode pad 20 for quartz resonators, and 21, the bumps 22 and 23 for connection 
for forming a predetermined interval in the inferior surface of tongue of a quartz resonator 2 are 
formed. Moreover, the bump 24 for maintenance who supports the another side edge side of a quartz 
resonator 2 to the other end approach of the longitudinal direction of container object 1 front face is 
formed 

[0039] moreover, two beer halls connected with the electrode pads 20 and 21 for quartz resonators at 
ceramic insulating-layer la - the 2nd beer hall which conductors 25 and 26 are formed and is derived 
to ceramic insulating-layer lb on the inferior surface of tongue (field used as the base of the mold 
cavity section 10) of the mold cavity section 10 ~ conductors 27 and 28 are formed 
[0040] moreover — between layers with the ceramic insulating layers la and lb - both beer halls - the 
internal circuit patterns 29 and 30 which connect a conductor 25, and 27, 26 and 28 are formed 
[0041] thereby ~ a beer hall a conductor 25, the internal circuit pattern 29, and a beer hall - the 
electric conduction path which consists of a conductor 27 is formed simultaneous — a beer hall - a 
conductor 26, the internal circuit pattern 30, and a beer hall - the electric conduction path which 
consists of a conductor 28 is formed 

[0042] Moreover, the circuit pattern which connects the 1C chip 3 and the above-mentioned write-in 
control terminal electrodes 15-18, the circuit pattern which connects the IC chip 3 and electronic parts 
4 and 5, and the circuit pattern linked to the IC chip 3, the electronic-parts children 4 and 5, and the 
external terminal electrodes 11-14 are formed in the inferior surface of tongue of ceramic 
insulating-layer lb. In addition, the circuit pattern of this is generally described as 3 1 drawing. 
[0043] In addition, IC electrode pad 32 and the element electrode pad 33 which constitute a part of 
various circuit patterns 3 1 are formed in the base field of the mold cavity section 10. in addition, the 
2nd beer hall ~ conductors 27 and 28 flow through the direct or predetermined circuit pattern 3 1 in IC 
electrode pad 32 linked to the input electrode of the oscillation signal of the IC chip 3 In addition, the 
monitor electrode pads 34 and 35 for measuring the oscillation property of a quartz resonator 2 
independently are simultaneously formed in the base field of the mold cavity section 1 0. 
[0044] as mentioned above « the interior of the container object 1 - a beer hall — a conductor 25, the 
internal circuit pattern 29, and a beer hall -- the electric conduction path which consists of a conductor 
27, and a beer hall -- a conductor 26, the internal circuit pattern 30, and a beer hall - the electric 
conduction path which consists of a conductor 28 will be formed at least and this beer hall -- a 
conductor 25, the internal circuit pattern 29, and a beer hall - it flowed through the surface side edge 
section of the electric conduction path which consists of a conductor 27 in the electrode pad 20 for 
quartz resonators, and has flowed through the inferior-surface-of-tongue side edge section in the 
predetermined IC electrode pad 32 through the monitor electrode 35 moreover, a beer hall - a 
conductor 26, the internal circuit pattern 30, and a beer hall — it flowed through the surface side edge 
section of the electric conduction path which consists of a conductor 28 in the electrode pad 21 for 
quartz resonators, and has flowed through the inferior-surface-of-tongue side edge section in the 
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[0045] The external terminal electrodes 11-14 consist of the end-face sections 1 lb- 14b formed in the 
wall of the crevice which the outline configuration of 1/4 yen cut the flat-surface sections 1 la- 14a 
formed in four corners at the base of mounting of the container object 1, and four ceramic insulating 
layers [ lc and Id ] corners in the thickness direction, and lacked them in it. moreover, the object for 
closure in which the external terminal electrode 13 of a ground potential was formed on the front face 
of the container object 1 — a conductor — it is necessary to connect with a film 19 and to make the 
metal lid 6 attain a shielding effect for this reason, the beer hall which penetrates ceramic insulating 
layers [ la- Id ] all like drawing 2 about the external terminal electrode 13 of a ground potential - a 
conductor and wiring - the object for closure - a conductor - flowing on a film 19 **** — moreover, 
end-face electrode 13a of the external terminal electrode 13 - the front face of the container object 1 

- extending — the object for closure — a conductor — it flows on a film 19 

[0046] Moreover, about the write-in control terminal electrodes 15-18, it is not formed in the ceramic 
insulating layers la and Id, but is formed in the end face of the long side of the interlayer inserted into 
the ceramic insulating layers la and Id, for example, ceramic insulating-layer lb, and lc portion. 
Therefore, all [ the write-in control terminal electrodes 1 5-1 8 (] 7 and 18 do not appear in drawing 1 
and drawing 3 ) / touching the mounting base and front face of the container object 1 ] as shown in 
drawing 1 and drawing 3 . 

[0047] the object for closure by which this was formed in the front-face side of the container object 1 

- a conductor ~ it is for preventing a film 19 and a short circuit Moreover, when this surface mount 
type crystal oscillator is joined by solder to a printed-circuit board at the mounting base side of the 
container object 1, it is for preventing the predetermined circuit pattern and short circuit of a 
printed-circuit board. Furthermore, as for the write-in control terminal electrodes 15-18, it is desirable 
to dent in the long side side edge side of the- ceramic insulating layers lb and lc, to form the section, 
and to be formed in the internal surface of this depression section. It is for changing the data by which 
the handling means in case this conveys an extrinsic factor, for example, a surface mount type crystal 
oscillator, that it should mount on a printed-circuit board etc. contacted the write-in control terminal 
electrodes 15-18 directly, and was written in the IC chip 3 with static electricity etc., and making it a 
malfunction not occur in temperature-compensation operation. 

[0048] The above-mentioned container object 1 is formed using the ceramic green sheet used as the 
ceramic insulating layers la- Id. the rectangle-like ceramic green sheet specifically set to 
insulating-layer la — for example, the 1st beer hall — the breakthrough used as conductors 25 and 26 is 
formed, and a breakthrough is filled up with refractory-metal pastes, such as molybdenum and a 
tungsten the conductor which serves as the electrode pads 20 and 2 1 for quartz resonators on a front 
face simultaneously — the conductor which serves as a film, the bumps 22 and 23 for connection, and 
the bump 24 for maintenance -- a film and the object for closure - a conductor - the conductor used 
as a film 19 - a film is formed by printing of a refractory-metal -paste 

[0049] moreover, the rectangle-like ceramic green sheet used as insulating-layer lb - the 2nd beer hall 

- the depression section in which the breakthrough and the write-in control terminal electrodes 15-18 
used as conductors 27 and 28 are formed ~ forming — an above-mentioned refractory-metal paste - 
this breakthrough — being filled up — moreover, the internal surface of this depression section — 
applying ~ a beer hall - the electric conduction film used as conductors 27 and 28 and the write-in 
control terminal electrodes 15-18 is formed 

[0050] the conductor used as the various circuit patterns 3 1 which connect IC electrode pad 32, the 
element electrode pad 33, the monitor electrode pads 34 and 35 and IC electrode pad 32, the element 
electrode pad 33, and each terminal electrodes 11-18 to the principal plane used as the base of the 
mold cavity section 10 of this green sheet simultaneously, and constitute a predetermined network - a 
film is formed 
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[0051] moreover, either of the green sheets used as ceramic insulating-layer la or ceramic 
insulating-layer lb - the plane of composition the 1st beer hall - conductors 25 and 26 and the 2nd 
beer hall - the conductor used as the internal circuit patterns 29 and 30 which connect conductors 27 
and 28 - a film is formed by printing of an above-mentioned refractory-metal paste 
[0052] moreover, the conductor which forms the end chip section and the depression section used as 
the end-face sections llb-14b of the external terminal electrodes 11-14, and the write-in control 
terminal electrodes 15-18 in the frame-like ceramic green sheet which has opening in the center section 
used as ceramic insulating-layer lc, and serves as the end-face sections 1 lb- 14b of the external 
terminal electrodes 11-14, and the write-in control terminal electrodes 15-18 with an above-mentioned 
refractory-metal paste in the wall front face — a film is 

[0053] moreover, the conductor which forms the end chip section used as the end-face sections 
1 lb- 14b of the external terminal electrodes 11-14 in the frame-like ceramic green sheet which has 
opening in the center section used as Id of ceramic insulating layers, and serves as the end-face 
sections llb-14b of the external terminal electrodes 11-14 with an above-mentioned refractory-metal 
paste in the wall front face — a film is formed the conductor which serves as the flat-surface sections 

1 } o As> s^u.+Urio t:or\+<>t^ cr,1 o.UWo ol e*r>frr\r\ o formittiale 11-14 cim.Mltf.WPOl.icU/ in four COrriftrQ 

of the circumference of opening used as the mounting base of this green sheet — a film is formed 
[0054] Next, a laminating and after being stuck by pressure, baking processing is performed for such 
each green sheet. Since a quartz resonator 2 is mounted in the front face of the container object 1 and 
the IC chip 3 is especially mounted in the mold cavity section 10, double-sided flatness is important. 
Although pressed by using the front face of the container object 1 as datum level in a 
sticking-by-pressure process In order to press also in the base field of the mold cavity section 10 by the 
uniform pressure For example, fill up the mold cavity section 10 with an auxiliary restoration member, 
and the upper punch with a flat press apical surface presses with a convex fixture, and presses by 
dividing insulating layers la and lb and insulating layers lc and Id, and is stuck by pressure with a 
press in both after that. 

[0055] next, the external terminal electrodes 11-14 exposed to the container object 1 on a front face, 
the write-in control terminal electrodes 15-18, and the object for closure -- a conductor - nickel 
plating, flash plate gold plate, etc. are performed a film 19, the electrode pads 20 and 21 for quartz 
resonators, IC electrode pad 32, the element electrode pad 33, the monitor electrode pads 34 and 35, 
and on [ various ] a circuit pattern 3 1, and the container object 1 is attained 
[0056] the beer hall formed in the interior of the container object 1 by this ~ conductors 25-28 and 
circuit patterns 29-30 each electrodes 11-18 which consist of high-melting point metallic conductors, 
such as molybdenum and a tungsten, and are exposed to the outside surface of the container object 1, 
and the object for closure « a conductor - a film 19, each electrode pads 20, 21, 32, 33, 34, and 35, 
and the various circuit patterns 31a high-melting point metallic conductor - a ground - it considers as 
a conductor and becomes the multilayer structure of nickel layer and Au layer on the front face 
[0057] in addition, the external terminal electrode 13 used as a ground potential and the object for 
closure - a conductor - according to connection structure with a film 19 for example, the beer hall 
which pierces through the ceramic insulating layers la-Id - a conductor and an internal circuit pattern 
an above-mentioned beer hall - a conductor - it forms simultaneously at the time of formation and 
circuit pattern formation, and the end chip section is formed also in one corner of the ceramic 
insulating layers la and lb, and end-face section 13b is made to' extend — as « a conductor — what is 
necessary is just to form a film this is connected to the predetermined circuit pattern 31 not only in a 
ground potential but in the VCC terminal electrode 12 to which big current may flow - making - 
hitting - not only one ceramic insulating layers [ lc and Id ] corner but the inside of the frame-like leg 
9 - a beer hall - a conductor is formed and it may be made to enlarge a current path substantially 
[0058] Moreover, in the front face of the container object 1, although the bump 24 for maintenance 
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forms at the bumps 22 and 23 for connection, and another side edge side by performing the overprint 
of a conductive paste on the electrode pad 20 for quartz resonators, and 21, you may form by an 
application, hardening, etc. of printing printing of a silver conductivity paste, and the resin paste 
containing Ag powder. Moreover, what is necessary is just to perform printing and an application of 
multiple times, in order to carry out the height of the bumps 22 and 23 for connection more than 
predetermined. Preferably, the height from the front face of the container object 1 to the peak portion 
of the bumps 22 and 23 for connection is 15-20 micrometers, and the height to the peak portion of the 
bump 24 for maintenance serves as an about [ 5-10micrometer ] low value from the bumps 22 and 23 
for connection. 

[0059] furthermore, the object for closure — a conductor it joins to the seal ring 36 which is an 
outline rectangle-like metal frame with Ag wax etc. on a film 19 from covar, phosphor bronze, etc. 
which are 42 alloys and the alloy of Fe-nickel-Co whose seal ring 36 is the alloy of Fe-nickel — 
becoming - the object for closure ~ a conductor - it has structure corresponding to the configuration 
of a film 19 Therefore, the field surrounded by the front face and the seam ring 36 of the container 
object 1 turns into a hold field of a quartz resonator 2. 

resonator 2 consists of drawer polar zone 2d and 2e of the shape of an island which extended to the 
other end on the other hand from the predetermined cut 2b and*2c, for example, the vibrating 
electrodes formed in both the principal planes of rectangle-like quartz-plate 2a by which the AT cut 
was carried out, and these vibrating electrodes 2b and 2c. In addition, in drawing 4 , a dotted line 
shows vibrating electrode 2c by the side of an inferior surface of tongue, and drawer electrode 2e. 
These drawer electrodes 2d and 2e are connected to the electrode pads 20 and 21 for quartz resonators 
through the conductive binders 2f and 2g. 

[0061] Moreover, vibrating electrodes 2b and 2e and the drawer electrodes 2d and 2e carry out 
covering formation of Ag, the Au, etc. by thin film techniques, such as vacuum evaporationo and 
sputtering, as Cr, nickel, and surface layers as ground layers at both sides of quartz-plate 2a. 
[0062] The quartz resonator 2 mounted in the front-face side of the container object 1 is closed in 
airtight with the metal lid 6. the metal lid 6 — from metallic materials, such as covar and 42 alloys, — 
becoming — for example, the thickness of 0.1mm it is — the object for closure of the front face of the 
container object 1 - a conductor - it is welded and joined with the seam ring 36 soldered at the film 
19 In addition, it is desirable to put nickel, aluminum, etc. on the outside-surface side principal plane of 
the metal lid 6. At the time of welding, brazing filler metal prevents the wraparound to the front-face 
side principal plane of a lid 6, and this enables stable and firm junction. 

[0063] In the mold cavity section 10 of the container object 1, the IC chip 3 which constitutes a 
control circuit is held. It controls and the IC chip 3 is oscillated so that a frequency drift may not 
generate the peculiar temperature frequency characteristic of the quartz resonator 2 shown with the 
3rd curve irrespective of ambient temperature. Specifically, some functions are integrated and 
constituted by well-known PN dope, partial insulation oxidation treatment, etc. at a silicon chip. For 
example, the oscillation inverter, load-carrying capacity component from which the IC chip 3 
constitutes an oscillator circuit, The memory section which holds temperature-compensation data 
required in order to carry out flattening of the peculiar temperature frequency characteristic of a quartz 
resonator 2 in addition to a feedback resister, The therms-sensor section in which the circumference 
carries out temperature detection, variable-capacitance-diode diode, a DA translation means to change 
into predetermined voltage based on predetermined temperature-compensation data, and to supply 
BAR! cap diode, It has an AD translation means to hold the signal written in from the outside in the 
memory section, the processor section which controls these operation. 
[0064] For such an IC chip 3, it has four data write-in control terminals used for the crystal 
end-connection child connected with the VCC terminal with which supply voltage is supplied, the 
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GND terminal used as a ground potential, and a quartz resonator 2, the OUT terminal which performs 
an oscillation output, the VCON terminal which enables adjustment of the exterior to frequency, and 
compensation data writing. 

[0065] The VCC terminal (power supply section) of the IC chip 3 is drawn by the external terminal 
electrode 12 through the predetermined IC electrode pad 32 and the predetermined circuit pattern 31. 
Moreover, the OUT terminal is drawn by the external terminal electrode 1 1 through the predetermined 
IC electrode pad 32 and the predetermined circuit pattern 31. Moreover, the GND terminal (a kind of 
power supply section) is drawn by the external terminal electrode 1 3 through the predetermined IC 
electrode pad 32 and the predetermined circuit pattern 31. The VCON terminal is drawn by the 
external terminal electrode 14 through the predetermined IC electrode pad 32 and the predetermined 
circuit pattern 31. Moreover, two crystal end-connection children have flowed in the electrode pads 20 
and 21 of the front face of the container object 1 through the predetermined IC electrode pad 32, the 
predetermined circuit pattern 31, or the monitor electrodes 34 and 35 and an electric conduction path. 
Furthermore, four data write-in control terminals have flowed in the write-in control terminal 
electrodes 15-18 respectively through the predetermined IC electrode pad 32 and the predetermined 
Circuit pattern 3 1 . 

[0066] Each of these terminals are formed in the component side of the IC chip 3 as an aluminum 
electrode. In addition, bumps, such as gold and solder, are formed on each aluminum electrode, and it 
joins and connects with the bonding which used the ultrasonic bonding and the conductive filler for the 
above-mentioned predetermined IC electrode pad 32. In addition, although each aluminum electrode 
may be formed in the non-component-side side of the IC chip 3 , for example, you may connect with 
the predetermined IC electrode pad 32 through a bonding wire, it is necessary to take care so that the 
configuration of the mold cavity section 10 may not become large. 

[0067] Electronic parts 4 and 5 are for example, the letter capacitors of a chip. For example, electronic 
parts 4 and 5 are joined through the conductive resin binder containing Ag powder between the 
element electrode pad 33 of a couple, and 33. 

[0068] Between the IC chip 3 and the external terminal electrode 12 of OUT, the capacitor which is 
electronic parts 5 is connected so that one side may serve as a ground potential. This removes a noise 
component in an output signal. 

[0069] Moreover, the capacitor which is electronic parts 4 is connected between the IC chip 3 and the 
external terminal electrode 12 of VCC, and the RF noise superimposed on the supply voltage supplied 
to the external terminal electrode 12 of VCC is removed. 

[0070] And in the mold cavity section 10, according to the flat-surface configuration of the mold cavity 
section 10, this IC chip 3 and the two electronic parts 4 and 5 are installed so that a mounting space 
may be most made into the minimum. 

[0071] Moreover, in order to join firmly the above-mentioned IC chip 3 and electronic parts 4 and 5 
and to raise humidity-tolerant reliability, restoration formation of the restoration resin 7 is carried out 
at the mold cavity section 10. The restoration resin 7 is resin layer 7b filled up with and hardened on 
resin layer 7a which consists of at least two kinds of restoration* resin layers, for example, is mainly 
filled up with and hardened at a mold cavity section 10 base side, and this resin layer 7a. Concretely, 
the contraction filled up with and hardened at the base side of the mold cavity section 10 consists of 
comparatively large resin material. It is material with many resinous principles, such as an epoxy resin 
generally called under-filling resin. This resin layer 7a is filled up with and hardened by the grade which 
covers the upper surface of the IC chip 3 completely at least. That is, both bonding strength improves 
with the stress generated by contraction of resin layer 7a with which it filled up between the IC chip 3 , 
electronic parts 4 and 5, and the base of the mold cavity section 10. And the stress generated by 
contraction of resin layer 7a formed so that the IC chip 3 might be covered completely occurs toward 
the IC chip 3. This works so that stress may push against the base side of the mold cavity section 10 
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from the upper surface side of the IC chip 3 , and the bonding strength of the IC chip 3 improves 
further. 

[0072] Moreover, the thickness of resin layer 7a to which resin layer 7b covers the IC chip 3 and 
electronic parts 4 and 5 with large resin layer 7a of contraction stress will become thin. Consequently, 
in order to solve the problem that moisture resistance etc. is not folly acquired, it fills up and hardens. 
The bonding strength of the IC chip 3 mounted in the mold cavity section 10 or electronic parts 4 and 
5 improves by this, and damp-proof reliability improves. 

[0073] In addition, it is made not to make the restoration resin 7 project from the effective area of the 
mold cavity section 10. This is for being stabilized and arranging a surface mount type crystal oscillator 
to a printed-circuit board. 

[0074] In the surface mount type crystal oscillator of above-mentioned structure, as drawing 5 is 
shown in the bottom view in the state where the restoration resin was omitted, the IC chip 3 and two 
electronic parts 4 and 5 are held in the mold cavity section 10 of the container object 1 . 
[0075] By drawing 5 , the IC chip 3 explains as what has a larger flat-surface configuration a little than 
two electronic parts 4 and 5. 

[0076] this invention has specified the arrangement structure with which the IC chip 3 considered ** 
space-ization with two electronic parts 4 and 5 and the base structure of the container object 1, i.e., the 
opening configuration of the mold cavity section 10, and the arrangement position of the external 
terminal electrodes 11-14. 

[0077] If one IC chip 3 and two electronic parts 4 and 5 are **-space-ized and are arranged, like the 
conventional technology, the IC chip 3 and two electronic parts 4 and 5 should be mounted so that an 
overall-layout configuration may become rectangle-like, and the opening configuration of the mold 
cavity section 10 should also be made the shape of a rectangle. 

[0078] however, in order to mount two or more IC chips 1 53 and electronic parts in the mold cavity 
section 157 of the shape of a rectangle [ like ] which is the conventional technology, the configuration 
of the rectangle-like mold cavity section will enlarge in vain Consequently, restrictions occur in the 
formation position of the external terminal electrode formed in the circumference of opening of the 
mold cavity section 157, and a size, and the area of base of the container object 151 is enlarged, or the 
external electrode terminal 162 cannot be miniaturized very much. That is, either enlargement or the 
fall of the bonding strength to a printed-circuit board is not escaped. 

[0079] In this invention, centering on parts with a big flat-surface configuration like the IC chip 3, it 
mounts in the mold cavity section 10 so that the electronic parts 4 and 5 with a small configuration 
may be arranged to the circumference. 

[0080] Specifically in accordance with the center line (line prolonged in right and left of a drawing) of 
the cross direction of the container object 1, it arranges with electronic parts 4, the IC chip 3, and 
electronic parts 5 from the left-hand side of drawing. Since the configuration of the above-mentioned 
electronic parts 4 and 5 is small a little, electronic parts 4, the IC chip 3, and the arrangement 
configuration of the whole electronic parts 5 have become outline cross-like. 

[0081] Therefore, the flat-surface opening (base) configuration of the mold cavity section 10 also has 
electronic parts 4, the IC chip 3, and arrangement staicture of the whole electronic parts 5 with the 
shape of an abbreviation similarity-related outline cross. And the outline cross-like mold cavity section 
10 is formed to the mounting base of the shape of a rectangle of the container object I . The field of 
four corners of the container object 1 formed of the base of the shape of a rectangle of the container 
object 1 and the cross-like mold cavity section 10 remains, and the external terminal electrodes 11-14 
are arranged to this field. 

[0082] In drawing 5 , it has overhang section 10a to which a part of mold cavity section 10 extends in 
the plane region between 2 external terminal electrodes 11 and 14 which the mold cavity section 10 
adjoins and suit, for example, electronic parts 5 are mainly arranged at it. 
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[0083] Moreover, it has overhang section 10c to which a part of mold cavity section 10 extends in the 
plane region between 2 external terminal electrodes 12 and 13 which adjoin and suit, for example, 
electronic parts 4 are mainly arranged at it. 

[0084] In addition, it has the overhang sections 10b and l Od to which a part of mold cavity section 10 
extends to the plane region between 2 external terminal electrodes 1 1 and 12 which adjoin and suit, 
and between 13 and 14. A part of IC chip 3 is arranged at these overhang sections 10b and lOd. 
[0085] This is the configuration of mold cavity section 10 whole configuration, i.e., mold cavity center 
section, lOe and the four overhang sections 10a- lOd. 

[0086] As mentioned above, the mold cavity section 10 of the shape of a cross joint which consists of 
the four overhang sections 10a- lOd and center-section lOe in the base configuration of the shape of a 
rectangle of the container object 1 shown in drawing 5 , In four corner fields which are the dead spaces 
of the cross-joint-like mold cavity section 10, since the external terminal electrodes 11-14 are arranged, 
on the whole base of the container object 1, a useless space does not exist at all but the 
component-side product to the printed-circuit board of the container object 1 can be miniaturized very 
much. 

[0087] And the external terminal electrode 12 by which VCC potential is supplied to the corner across 
which overhang section 10c and overhang section 10b face is arranged. And if the capacitor which cuts 
the RF noise component on which the electronic parts 4 arranged to overhang section 1 0c are 
superimposed by supply voltage is used, connection by the predetermined circuit pattern 3 1 will also 
become very easy. Moreover, restrictions of leading about of other circuit patterns 31 are canceled. 
[0088] Moreover, the external terminal electrode 1 1 used as the OUT terminal which performs an 
oscillation output to the corner across which overhang section 10b and overhang section 10a face is 
arranged. And if the capacitor which cuts the noise component on which the electronic parts 5 
arranged to overhang section 10a are superimposed by the output signal is used, connection by the 
predetermined circuit pattern 31 will also become easy, and restrictions of leading about of other 
circuit patterns 31 will be canceled. In addition, since the external terminal electrode 13 used as the 
GND terminal of a ground potential is arranged to the corner formed of overhang section 10c and lOd 
of overhang sections, in order to cut a noise component, on the other hand, it becomes very easy to 
connect an edge as a capacitor (electronic parts 4) connected to a ground potential. 
[0089] Moreover, in the crystal oscillator of the conventional technology, only the IC chip 153 is 
mounted in the mold cavity section 157 of the container object 151 as a circuit which controls 
oscillation operation for a miniaturization. In this example, accumulation also mounts the difficult mass 
capacitor in the IC chip 3 as letter electronic parts 4 and 5 of a chip at the mold cavity section 10 of the 
container object 1. For this reason, the number of parts of the electronic parts carried in a 
printed-circuit board also decreases, wiring also becomes easy, it can contribute also to the 
miniaturization demanded by the mobile transmitter etc. greatly, and, moreover, handling also serves as 
a very easy surface mount type crystal oscillator. 

[0090] Next, the assembly method of an above-mentioned surface mount type crystal oscillator is 
explained. 

[0091] First, electronic parts 4 and 5 and the metal lids 6, such as the container object 1 mentioned 
above, a quartz resonator 2, the IC chip 3, and a capacitor, are prepared. In addition, the seam ring 36 
is joined to the front face of the container object I by soldering etc. , and the bump 24 is formed in it, 
and bumps 22 and 23 are formed on the electrode pad 20 and 21. Furthermore, the golden bump is 
formed on the aluminum electrode of each I/O section of the component side of the IC chip 3. 
[0092] Next, a quartz resonator 2 is mounted. It positions and lays so that the electrode pad 20 for 
quartz resonators of the front face of the container object 1, the bumps 22 and 23 for connection who 
formed on 21, and the drawer polar zone 2d and 2e of a quartz resonator 2 may specifically agree, and 
both are joined for the drawer polar zone 2d and 2e and the electrode pads 20 and 21 using the 
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conductive binders 2f and 2g, such as Ag. In addition, although the inferior surface of tongue by the 
side of the other end of a quartz resonator 5 is laid on the bump 24 for maintenance and junction is 
performed, at this time, contraction stress will work at the time of hardening of a conductive binder, 
the other end side nose of cam of a quartz resonator 2 will be raised, and the gap equivalent to the 
height of the bumps 22 and 23 for connection will be formed between the inferior surface of tongue of 
a quartz resonator 2, and the front face of the container object 1 . 

[0093] thereby -- the vibrating electrodes 2b and 2c of a quartz resonator 2 the electrode pads 20 
and 21 and the 1st beer hall - it will flow in conductors 25 and 26, the internal circuit patterns 29 and 
30, the predetermined electrode pad 32 formed in the base of the mold cavity section 10 through 
conductors 27 and 28 the 2nd beer hall, and the monitor electrctde pads 34 and 35 
[0094] Next, frequency regulation of a quartz resonator 2 is performed. The terminal for measurement 
of a frequency measuring device (probe) is specifically contacted to these monitor electrode pads 34 
and 35, the predetermined oscillation of the quartz resonator 2 is carried out, and frequency is 
measured. Based on the result, on vibrating electrode 2b by the side of the upper surface of the quartz 
resonator 2 joined to the container object 1, the vacuum evaporationo of metals, such as Ag, is 
performed, the mass of vibrating electrode 2b is fluctuated substantially, and oscillation frequency is 
adjusted. 

[0095] Next, the frequency which the quartz resonator 2 adjusted is stabilized. Specifically, the 
container object 1 whole which the quartz resonator 2 joined is heat-treated at 150-250 degrees C. 
Generally this heat treatment is called heat aging. Impurities, such as a solvent which is made to 
stabilize the vacuum evaporationo object for frequency regulation put on vibrating electrode 2b 
according to this heat aging, and is contained in the conductive paste etc., are volatilized. 
[0096] Next, the metal lid 6 is closed. Specifically, on a seal ring 36, the metal lid 6 is laid, it is a roller 
electrode for seam welding (not shown) about the circumference of the metal lid 6, and impressing the 
welding current, contact movement is carried out and both are welded. 

[0097] Next, the IC chip 3 and electronic parts 4 and 5 are mounted in the mold cavity section 10. 
[0098] Mounting of the IC chip 3 carries out positioning installation of the IC chip 3, impresses an 
ultrasonic wave etc. to the IC chip 3, and is made to specifically, weld it to it mutually after that first, 
so that each Au bump and each predetermined IC electrode pad 32 which were formed in the IC chip 3 
may agree. 

[0099] Moreover, junction of electronic parts 4 and 5 applies the conductive resin paste which contains 
Ag powder etc. in the element electrode pad 33, lays electronic parts 4 and 5, and KYUA and hardens 
a conductive resin paste. 

[0100] In addition, in order to make it the heat by KYUA of a conductive paste not give the IC chip 3, 
first, electronic parts 4 and 5 may be mounted and the IC chip 3 may be mounted after that. 
[0101] Next, it fills up and covers with the restoration resin 7 so that the IC chip 3 and electronic parts 
4 and 5 may be covered in the mold cavity section 10. Specifically, the IC chip 3 arranged in the mold 
cavity section 10 and the whole electronic parts 4 and 5 are covered completely, and are hardened with 
the resin material generally called under-filling, and the epoxy resin which was further excellent in 
moisture resistance on this resin layer is filled up with and hardened. That is, the restoration resin 7 is 
the laminated structure of resin layer 7a and resin layer 7b. In addition, depending on the moisture 
resistance of resin layer 7a, you may omit resin layer 7b. 

[0102] Next, based on the temperature frequency characteristic of the quartz resonator 2 beforehand 
determined according to the frequency regulation process, the temperature-compensation data for 
carrying out flattening of this temperature frequency characteristic by the latus temperature 
requirement containing ordinary temperature etc. are inputted into the memory section of the IC chip 3 
using the write-in control terminal electrodes 15-18 for predetermined operation of a surface mount 
type crystal oscillator. 
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[0103] In addition, if needed, with the written-in compensation 'data, a check of operation may be 
performed and the compensation data of correction may be written in again. 

[0104] According to the amount of change from the oscillation standard-of-frequency frequency of the 
quartz resonator 2 in predetermined temperature, the capacity of variable-capacitance-diode diode 
adjusts this temperature-compensation operation based on compensation data, and it is an amendment 
thing about the frequency drift, an ambient temperature according [ temperature-compensation data ] 
to a temperature-sensitive means — being based - frequency - a variation rate -- it is data for 
rationalizing the voltage which controls the capacity of variable-capacitance-diode diode for an amount 
to an amendment sake Thereby, flattening of the peculiar temperature frequency characteristic which a 
quartz resonator 2 has can be carried out by the latus temperature requirement containing ordinary 
temperature. 

[0105] In the above-mentioned surface mount type crystal oscillator, the plane region of the external 
terminal electrodes 11-14 which arrange the external terminal electrodes 1 1-14 to four corners of the 
base of the container object 1, and adjoin and suit is effectively used as an overhang sections [ of the 
mold cavity section 10 / lOa-lOd ] formation field. 

[0106] For this reason, sines sufficient size to join the configuration of the externa! terminal electrodes 
1 1-14 to a printed-circuit board can be secured and the useless field in the base of the container object 
1 can be minimum-ized, the component-side product to a printed-circuit board serves as a very small 
surface mount type crystal oscillator. 

[0107] Moreover, the external terminal electrodes 11-14 have the abbreviation rectangle-like 
flat-surface sections lla-14a and the end-face sections l lb-14b prolonged in the thickness direction of 
the corner of the container object 1, respectively. These end-face sections 1 lb-14b act as an electric 
conduction path connected comparatively simply in connection with the IC chip 3, or electronic parts 4 
and 5 and the external terminal electrodes 1 1-14. Moreover, although the fused solder has been in the 
end-face sections 1 lb-14b from the flat-surface sections 1 la-14b when it joins by solder to a 
printed-circuit board, in order to check the junction state of this solder depended for creeping up, it 
acts. 

[0108] Although the end chip section of a configuration of 1/4 yen is prepared in the corner of the 
container object 1 and the end-face sections llb-14b are formed especially, the thermal shock stress at 
the time of a soldered joint can also be distributed, and a thermal shock resistance also improves. 
[0109] Moreover, the external terminal electrodes 11-14 can be arranged to the corner of the base of 
the container object 1 because of having arranged the write-in control terminal electrodes 15-18, such 
as data to the IC chip 3 which is not used at the time of junction of a printed-circuit board, on the side 
by the side of the long side of the couple of the container object 1. When the write-in control terminal 
electrodes 15-18 are parallel to the base of the container object 1 and form near the base temporarily, it 
is necessary to take the cure against soldering arrival at the time of a soldered joint of a printed-circuit 
board. Now, it becomes difficult to use the base of the container object 1 effectively only by the mold 
cavity section 10 and the external terminal electrodes 11-14. 

[01 10] Although electronic parts 5 are crossed to overhang section 10c, electronic parts 4 are crossed 
to center-section lOe and the overhang sections 10b and lOd, although the mold cavity section 10 is 
formed in the shape of an outline cross joint in the above-mentioned example, and one IC chip 3 is 
arranged at overhang section 10a of the mold cavity section 10, still more nearly another electronic 
parts to overhang section 10b of the mold cavity section 10 can be arranged. Furthermore, another 
electronic parts can be arranged in lOd of overhang sections. 

[0111] Moreover, as a configuration of the mold cavity section 10, one or the two overhang sections 
are omissible among the overhang sections 10a- lOd shown in drawing 5 so that it may indicate to 
drawing 7 (a) - (c). 

[0112] This is good also considering the configuration of the mold cavity section 10 whole as the 
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shape of an outline of T characters, when adding the electronic parts of a conversely different use when 

the electronic parts 5 which are capacitors are carried in a printed-circuit board side and it arranges the 

IC chip 3 and electronic parts 4 in the mold cavity section 10 of the container object I . 

[0113] For example, the opening configuration of the mold cavity section 10 is the configuration where 

overhang section 10c was omitted, and drawing 7 (a) has become outline-like of T characters. 

[01 14] Moreover, the opening configuration of the mold cavity ^section 10 is the configuration where 

overhang section 10b was omitted, and drawing 7 (b) has become outline-like of T characters. 

[0115] Moreover, the opening configuration of the mold cavity section 10 is the configuration where 

the overhang sections 10c and 10b were omitted, and drawing 7 (c) has become outline-like of L 

characters. 

[0116] That is, as shown in drawing 5 and drawing 7 (a) - (c), the opening configuration of the mold 
cavity section 10 is the configuration where two different rectangles were piled up. 
[0117] And a total of one or a maximum of four electronic parts will be arranged at the overhang 
sections lOa-lOe. That is, if the opening configuration of the mold cavity section 10 except the 
overhang sections lOa-lOe which have arranged electronic parts has become outline rectangle-like, the 
IC chip 3 can be arranged easily. 

[01 18] Moreover, in drawing 5 - drawing 7 , although four external terminal electrodes 1 1-14 are 
arranged in the mounting base of the container object 1, the needlessness of the external terminal 
electrode 14 used as VCON can be carried out by simplification of a control circuit. At this time, you 
may use the external terminal electrode 14 as a dummy electrode for the intensity at the time of a 
soldered joint. Moreover, you may remove this external terminal electrode 14 very thing. That is, even 
if it is the surface mount type crystal oscillator in which the external terminal electrodes 11-13 were 
formed to three corners at the base of mounting of the container object 1, it does not deviate from the 
range of this invention. 

[0119] Furthermore, you may form the configuration of the external terminal electrodes 1 1-14 in the 
shape of [ which makes the base corner of the container object 1 a vertex ] an outline triangle. And the 
plane region between 2 external terminal electrodes 11-14 which adjoin and suit as a configuration of 
the mold cavity section 10 is not cared about as the shape of a polygon, such as a rhombus 
configuration which has a vertex, respectively, and the shape of 8 square shapes which removed the 
vertex. 

[0120] Drawing 8 is the fragmentary sectional view showing other structures of the surface mount type 

crystal oscillator of this invention, drawing 9 is the bottom view of the 1 st container, drawing 10 is the 

plan of the 2nd container and drawing 1 1 is the bottom view of the 2nd container. 

[0121] In this example, it has the mold cavity section which has IC chip held in the lower part side of 

the whole container, and the field 350 where a quartz resonator is arranged at an upper part side is 

formed. 

[0122] And the mold cavity section which holds IC chip is the surface mount type crystal oscillator of 
the configuration which is carrying out opening to the upper surface side. 

[0123] That is, the container object consists of the 1st container 310 and the 2nd container 340. And 
the 1st container 310 consists of plate-like ceramic layer 310a and ring-like ceramic layer 310b, and the 
seam ring 336 is further arranged in the front face of ring-like ceramic layer 310b. And a quartz 
resonator 302 is arranged and the quartz resonator 302 is closed in airtight system with the metallicity 
lid 306 by the field specified with this ceramic layer 3 10a, and ceramic layer 3 10b and the seam ring 
336. 

[0124] Moreover, the 2nd container 340 consists of plate-like ceramic layer 340a and ring-like ceramic 
layer 340b. The IC chip 303 and electronic parts 304 and 305 are arranged at mold cavity section 340c 
specified by this ceramic layer 340a and ceramic layer 340b. In addition, the electrode pad with which 
the IC chip 303 and electronic parts 4 and 5 are arranged, and the predetermined circuit pattern are 
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formed in the base of mold cavity section 340c. 

[0125] And as shown in drawing 9 , the terminal electrodes 351-354 for junction are formed in four 
corners of the inferior surface of tongue of the 1st container section 310. among these, the terminal 
electrodes 351 and 352 for junction ~ the electrode pad 320 (321) for quartz resonators - a beer hall 
- it has flowed through a conductor 325 and the terminal electrodes 353 and 354 for junction - GND 
potential - becoming - the seam ring 336 - a beer hall - it has flowed through a conductor 326 
[0126] The 2nd container 340 has mold cavity section 340c which carried out opening to the upper 
surface, as shown in drawing 10 . And the terminal electrodes 361-364 for junction are formed in the 
circumference of opening of this mold cavity section 340c. These terminal electrodes 361 and 362 for 
junction are terminal electrodes for junction linked to the terminal electrodes 351 and 352 for junction 
of the inferior surface of tongue of the 1st container 310, and the terminal electrodes 363 and 364 for 
junction are terminal electrodes for junction linked to the terminal electrodes 353 and 354 for junction 
of the inferior surface of tongue of the 1st container 310. and the beer hall where the terminal 
electrodes 361 and 362 for junction pierce through ceramic layer 340b - it has flowed in the 
predetermined IC electrode pad of mold cavity section 340c through a conductor (not shown) 
moreover, the beer hall where the terminal electrode 364 for junction pierces through ceramic layer 
340b - through a conductor (not shown), it flowed in the predetermined IC electrode pad of mold 
cavity section 340c, and has flowed in the external terminal electrode 3 13 of GND potential through 
the corner of ceramic layer 340a further 

[0127] Moreover, as shown in drawing 1 1 , 3 1 1 -3 1 2 are formed in four corners of the inferior surface 
of tongue of the 2nd container 3 40 for the external terminal electrode. The external terminal electrodes 
311-3 14 are connected to the predetermined circuit pattern of the base of mold cavity section 340c 
through the thickness and the corner of ceramic layer 340a. 

[0128] For example, the external terminal electrode 312 is a terminal electrode of Vcc, the external 
terminal electrode 311 is a terminal electrode of OUT which performs an oscillation output, and the 
external terminal electrode 314 is [ the external terminal electrode 313 is a GND terminal electrode, 
and ] a VCON terminal electrode used at the time of adjustment of frequency etc. 
[0129] Moreover, the crevice prolonged in the thickness direction is formed near the center section of 
the long side side side of the 2nd container 340, and the control terminal electrodes 315-318 for data 
writing in which a conductive material was applied and formed are formed in the crevice internal 
surface of ceramic layer 340b. 

[0130] In addition, a conductive material is not applied to the internal surface although the crevice is 
formed also in ceramic layer 340a. 

[0131] the conductive resin in which such the 1st container 310 and 2nd container 340 contain metal 
powders, such as solder and Ag, ..********..**„ through the conductive joint material 360, the 
terminal electrodes 351-354 for junction of the 1st container 310 and the terminal electrodes 361-364 
for junction of the 2nd container 340 are joined, and it is in one That is, the laminating of the mold 
cavity section 340c which carried out opening to the upper part of 340 of the 2nd container is covered 
and carried out with the 1st container 310. 

[0132] In the surface mount type crystal oscillator of above-mentioned structure, as shown in drawing 
JO , the flat-surface configuration of mold cavity section 340c which holds the IC chip 303 and 
electronic parts 304 and 305 is the shape of an outline cross joint which has the four overhang sections 
341-344. 

[0133] And electronic parts 304 are arranged at the overhang section 341, electronic parts 305 are 
arranged at the overhang section 343, and the IC chip 303 is arranged at the mold cavity section 340c 
portion except these overhang sections 341 and 343, i.e., an outline rectangle-like portion. 
[0134] In such structure, the configuration of mold cavity section 340c is chosen according to the 
arrangement configuration of the IC chip 303 and electronic parts 304 and 305 which are held in mold 
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cavity section 340c. And the plane region of the terminal electrodes 361-364 for junction which 
arrange the terminal electrodes 361-364 for junction of the 2nd container 340 to four corners of the 
upper surface of the 2nd container 360, and adjoin and suit is effectively used as a formation field of 
the overhang sections 341-344 of the mold cavity section 10. For this reason, since sufficient size to 
join the configuration of the terminal electrodes 361-364 for junction to the terminal electrodes 
35 1-354 for junction by the side of the inferior surface of tongue of the 1st container 3 10 can be 
secured and the useless field in the upper surface of the 2nd container object 340 can be minimum-ized, 
the component-side product to a printed-circuit board serves as a very small surface mount type crystal 
oscillator. 

[0135] And it is the configuration where the opening configuration of the aforementioned mold cavity 
section 340c piled up the two shape of a different rectangle like drawing 5 , and electronic parts 304 
and 305 are arranged at the overhang sections 341-344 of mold cavity section 340c. 
[0136] 

[Effect of the Invention] In this invention, the external terminal electrode or the terminal electrode for 
junction is arranged in the mold cavity section of the container object which contains IC chip and 
electronic parts which are operated stably and highly efficiently, and the corner around [ opening ] this 
mold cavity section. And the mold cavity section has the overhang section so that it may spread in the 
plane region between 2 terminal electrodes which adjoin and suit. 

[0137] It is not necessary to change the configuration of any terminal electrode or to make it small, and 
the intensity of a soldered joint in a printed-circuit board, other containers, etc. can be maintained in 
the determination of the configuration of the mold cavity section. 

[0138] Moreover, IC chip and electronic parts for making a dead space into the minimum and making 
stable oscillation operation perform in the mold cavity section can be simultaneously mounted in mold 
cavity circles by making IC chip or electronic parts mount in the overhang section which spread even in 
the plane region between 2 terminal electrodes which adjoin and suit. 

[0139] Therefore, the part arrangement mark of the external circuit which it is highly efficient and is 
formed on a printed-circuit board will be decreased, and a small surface mount type crystal oscillator 
will be attained. 
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